program uses standard Unisys library 
routines for reading files that have stan- 
dard structures and for editing and 
printing output. The program can run 
in a batch or an interactive mode. 

This program was written by James S. Sarp 
of United Space Alliance for Johnson Space 
Center. For further information, contact the 
Johnson Commercial Technology Office at 
(281) 483-3809. MSC-23855-1 


Parachute Drag Model 

DTV-SIM is a computer program that 
implements a mathematical model of 
the flight dynamics of a missile-shaped 
drop test vehicle (DTV) equipped with a 
multistage parachute system that in- 
cludes two simultaneously deployed 
drogue parachutes and three main para- 
chutes deployed subsequendy and si- 
multaneously by use of pilot parachutes. 
DTV-SIM was written to support air-drop 
tests of the DTV/parachute system, 
which serves a simplified prototype of a 
proposed crew capsule/ parachute land- 
ing system. 

The DTV-SIM model is of a point-mass 
trajectory-integrator type and includes de- 
tailed submodels of the staged deploy- 
ment of, inflation of, and aerodynamic 
drag on, the parachutes. The model simu- 
lates (1) the forces on the parachutes and 


the DTV and (2) the motion of the 
DTV/ parachute system from release until 
landing. Before a planned test, DTV-SIM 
is used to predict the flight of the 
DTV/parachute system in order to de- 
velop a flight envelope for the test. After 
the test, DTV-SIM is used to reconstruct 
the flight on the basis of data acquired 
during the test and, while so doing, to op- 
timize parameters in the parachute-infla- 
tion simulation submodels. 

This program was written by Peter Cuthbert 
of Johnson Space Center. For further informa- 
tion, contact the Johnson Commercial Tech- 
nology Office at (281) 483-3809. MSC- 
24361-1 


@ Evolutionary Scheduler for 
the Deep Space Network 

A computer program assists human 
schedulers in satisfying, to the maximum 
extent possible, competing demands 
from multiple spacecraft missions for uti- 
lization of the transmitting/ receiving 
Earth stations of NASA’s Deep Space 
Network. The program embodies a con- 
cept of optimal scheduling to attain mul- 
tiple objectives in the presence of multi- 
ple constraints. Optimization of 
schedules is performed through a selec- 
tion-and-reproduction process inspired 
by a biological evolution process. A 


genome (a representation of design pa- 
rameters in a genetic algorithm) is en- 
coded such that a subset of the schedul- 
ing constraints (e.g., the times when a 
given spacecraft lies within the field of 
view of a given antenna) are automati- 
cally satisfied. Several fitness functions 
are formulated to emphasize different as- 
pects of the scheduling problem, and 
multi-fitness functions are optimized si- 
multaneously by use of multi-objective 
optimization algorithms. 

The output of the program consists of 
a population of Pareto-optimal sched- 
ules that demonstrate the compromises 
made in solving the scheduling problem 
and provide insight into a conflict reso- 
lution process. These schedules are used 
by human schedulers to choose the sim- 
plest paths to resolution of conflicts as 
items on schedules are changed and as 
new items are added to schedules. 

This program was written by Alexandre Guil- 
laume, Seungwon Lee, Yeou-Fang Wang Hua 
Zheng Savio Chau, Yu-Wen Tung, Richard J. 
Terrile, and Robert Hcwden of Caltech for 
NASA’s Jet Propulsion Laboratory. For more in- 
formation, contact iaoffice@jpl. nasa.gov. 

This software is available for commercial li- 
censing. Please contact Daniel Broderick of the 
California Institute of Technology at 
danielb@caltech.edu. Refer to NPO-44821. 
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